Department of the Interior % USGS
U.S. Geological Survey [ 3

science for a changing world

Felt Reports and Intensity Assignments
for Aftershocks and Triggered Events
of the Great 1906 California Earthquake

Aron J. Meltzner'? and David J. Wald®

' U.S. Geological Survey
525 S. Wilson Ave.
Pasadena, Calif. 91106

% Division of Geological and Planetary Sciences
California Institute of Technology
Pasadena, Calif. 91125

USGS Open-File Report 02-37

This report is preliminary and has not been reviewed for conformity with
U.S. Geological Survey editorial standards or with the North American Stratigraphic Code.
Any use of trade, firm, or product names is for descriptive purposes and does not imply
endorsement by the U.S. Government.

2002



Aftershocks and Triggered Events of the 1906 Earthquake:  Felt Reports and Intensity Assignments

TABLE OF CONTENTS

Abstract . . . . . 3
Introduction and Discussion . . . . . . . . .. e 4
References . . . . . . . o 9
Tables . . . . . 1
Table 1: Catalog of Aftershock Reports . . . . ... ... ... ... . .. . .. .. ... ... 11
Table 2: Catalog of Triggered Event Reports (incl. events in So. Cal., AZ, NV, & OR). . . . . 135
Table 3: List of Newspapers and Manuscripts Checked . . ... ... .............. 168
Table 4: Latitude-Longitude Coordinates for Locations in Tables 1-2 and 5-15 . . . . ... .. 189
Table 5: Primary Reports for the 18 Apr 1906, 14:28 aftershock . . .. ... .. ... ... ... 198
Table 6: Primary Reports for the 18 Apr 1906 Imperial Valley triggered event . . . . . . . .. 202
Table 7: Primary Reports for the 19 Apr 1906 Santa Monica Bay triggered event . . ... .. 214
Table 8: Primary Reports for the 19 Apr 1906 Western Nevada triggered event . . ... ... 221
Table 9: Primary Reports for the 23 Apr 1906, 01:10 aftershock . . . ... ... ... ... ... 224
Table 10: Primary Reports for the 25 Apr 1906, 15:17 aftershock . .. ... ... ........ 240
Table 11: Primary Reports for the 17 May 1906, 20:21 aftershock . . ... ... .. .. .. ... 246
Table 12: Primary Reports for the 6 Jul 1906, 22:55 aftershock . . ... ............. 256
Table 13: Primary Reports for the 5 Jun 1907, 00:27 aftershock . .. ............... 260
Table 14: Primary Reports for the 8 Aug 1907, 04:44 and 06:05 aftershocks . . ... ... ... 268
Table 15: Primary Reports for the 11 Aug 1907, 04:19 aftershock . .. ... ... ... .. ... 271
Figure Captions . . . . . . . . . . 280
Figures . . . . . e e e 283
Figure 1: Map of the 1906 mainshock rupture . . ... ... ... ... .............. 283
Figure 2: Intensity Map of the 18 Apr 1906, 14:28 aftershock . .. ... ... ... ... .... 284
Figure 3: Intensity Map of the 18 Apr 1906 Imperial Valley triggered event . . ... .. ... 285
Figure 4: Intensity Map of the 19 Apr 1906 Santa Monica Bay triggered event . . . . ... .. 286
Figure 5: Intensity Map of the 19 Apr 1906 Western Nevada triggeredevent . . . . ... ... 287
Figure 6: Intensity Map of the 23 Apr 1906, 01:10 aftershock . .. ... ... ... ... .... 288
Figure 7: Intensity Map of the 25 Apr 1906, 15:17 aftershock . .. ... ... ... ... .... 289
Figure 8: Intensity Map of the 17 May 1906, 20:21 aftershock . .. ... ... ... ... .... 290
Figure 9: Intensity Map of the 6 Jul 1906, 22:55 aftershock . . ... ... ... ... ... ... 291
Figure 10: Intensity Map of the 5 Jun 1907, 00:27 aftershock . . ... ... ... ... ... ... 292
Figure 11: Intensity Map of the 8 Aug 1907, 04:44 and 06:05 aftershocks . . . . ... ... ... 293
Figure 12: Intensity Map of the 11 Aug 1907, 04:19 aftershock . . . . . ... .. .. .. ... ... 294
Appendix 1: Modified Mercalli Intensity Scale . . . . ... .. ... ... ... ... .. .... 295
Appendix 2: 1906-1907 Calendar . . . . . . . . . . . . e 300



USGS Open-File Report 02-37 A. J. Meltzner and D. J. Wald

Felt Reports and Intensity Assignments
for Aftershocks and Triggered Events
of the Great 1906 California Earthquake

ABSTRACT

The San Andreas fault is the longest fault in California and one of the longest strike-
slip faults in the world, yet little is known about the aftershocks following the most recent
great event on the San Andreas, the M 7.8 San Francisco earthquake, on 18 April 1906.
This open-file report is a compilation of first-hand accounts (felt reports) describing
aftershocks and triggered events of the 1906 earthquake, for the first twenty months of the
aftershock sequence (through December 1907). The report includes a chronological catalog.
For the larger events, Modified Mercalli intensities (MMIs) have been assigned based on the

descriptions judged to be the most reliable.
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INTRODUCTION

The 18 Apr 1906 (5:12 a.m. PST) M 7.8 San Francisco earthquake, which broke the
northern San Andreas fault from San Juan Bautista to near Shelter Cove (see Figure 1), has
been a centerpiece of seismological investigation in California, yet little attention has been
paid to its aftershocks and triggered events. Questions as to the size, location, and timing
of the largest aftershocks have not heretofore been addressed, even though an earthquake
as large as the 1906 mainshock might be expected to have potentially damaging
aftershocks. At least one sizable triggered event occurred in the Imperial Valley in southern
California (11.3 hours after the mainshock), but the possibility of additional triggered events
in other locations has not been explored. This study is an attempt to shed light on some of
these unresolved issues, and to improve our understanding of the behavior of aftershocks
following large earthquakes on the San Andreas fault. It is also an attempt to expand our
knowledge of historical earthquake triggering. Until recently, the seismological community
did not generally appreciate the fact that large earthquakes are capable of triggering events
at distances far greater than those associated with classic aftershocks; since the 1992
Landers, California, earthquake, however, numerous studies have documented the reality of
triggered earthquakes (e.g., Hill et al., 1993; Bodin and Gomberg, 1994; Gomberg and
Davis, 1996; Brodsky et al., 2000; Gomberg et al., 2001; Hough, 2001; and Hough and
Kanamori, 2002). This report provides additional data for triggering studies.

Although several efforts have been made to catalog the aftershocks and triggered
events of the 1906 earthquake (e.g., Lawson, 1908, and Townley and Allen, 1939), those
efforts were spotty in their completeness and often lacking in enough detail to permit
reliable assessments or estimates of magnitude and location. Steeples and Steeples (1996)
looked at triggered events that occurred within 24 hours of the 1906 San Francisco
mainshock, but their data appear to be flawed by at least one substantial error. [Their
erroneous data—a report taken from Lawson (1908) of an event supposed to have taken
place at 12:31 p.m. on 18 Apr 1906 in Los Angeles—was not substantiated by a single
newspaper or diary in southern California; rather, it appears to be a misdated report of the
earthquake that was widely documented to have hit Los Angeles at 12:31 p.m. on 19 Apr
1906.]
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In spite of this, the historical record is full of useful and valuable information that
can enhance the existing catalogs. For the present study, we have searched newspapers,
diaries, and other historical documents for felt reports of potential aftershocks and triggered
events of the 1906 earthquake. (A “felt report” is any written statement in which the author
describes shaking and/or effects caused by an earthquake, or in which the author simply
notes that an earthquake was felt.) These newspapers, diaries, and other records were
located in libraries throughout California, Oregon, Nevada, and Arizona, and in the U. S.
National Archives. Altogether, this work represents the most comprehensive compilation to
date of earthquake data from the historical record during the period immediately following

the 1906 San Francisco earthquake.

DISCUSSION

In general, the distinction between an aftershock and a triggered event is based on
the distance of said event from its mainshock. An aftershock is generally defined as any
earthquake that occurs within one fault rupture length of its mainshock [in this case, within
420 to 470 km of the mainshock rupture (Sieh, 1978)] and during the span of time that the
seismicity rate in that region remains above its pre-mainshock background level (e.g., Hough
and dJones, 1997). It is not clear that this general definition is applicable given the
extraordinary length of the 1906 rupture. Likewise, no definition of a triggered event is
universally accepted, but in this report, the term triggered event will apply to any earthquake
that occurred more than 470 km from the mainshock rupture, and days to weeks after the
mainshock. It will also apply to a number of earthquakes that occurred in or near the
periphery of the aftershock zone in Oregon and Nevada—since these events occurred in the
Basin and Range province, a tectonic region distinct from most of California, it was felt that
they should not be classified as aftershocks—and also to several events that occurred in the
periphery of the aftershock zone in southern California.

Hough and Jones (1997) suggest that the distinction between aftershocks and
triggered events may reflect imprecise taxonomy rather than a clear distinction based on

physical processes; the distinction is adopted in this paper as a means to emphasize the
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surprising number of significant “far-field aftershocks” that occurred in the hours and days
following the San Francisco mainshock. It should be emphasized that no particular
mechanism of earthquake triggering is being evaluated in this paper; rather, we are merely
suggesting that these “far-field aftershocks” are triggered by the mainshock. Although these
“far-field aftershocks” are not aftershocks by conventional definitions, their temporal
proximity to the mainshock makes it difficult to imagine that they are entirely unrelated to
the mainshock.

This report includes only those triggered events that occurred within the first week of
the mainshock, and only those aftershocks that occurred within a 20-month period following
the 1906 mainshock, i.e., between April 1906 and December 1907. The cutoff of one week
for triggered events seems logical, as there was a marked clustering of earthquakes in the
western U.S. during the first 48 hours following the mainshock, and this regional spurt of
activity apparently died off rather soon thereafter. The cutoff of December 1907 for
aftershocks is arbitrary, however; analysis of earthquakes in existing catalogs (e.g., Townley
and Allen, 1939) makes it clear that the aftershock sequence continued long after the year
1907. Ellsworth et al. (1981) used the record of aftershocks felt at Berkeley to suggest that
the aftershock sequence lasted until about 1915. Nevertheless, an investigation limited to
the first twenty months has already been a formidable undertaking, and expanding the
duration of the study period is left as a possible avenue for further research.

The data collected in this study are presented in this report in several formats.
Tables 1 and 2 are catalogs of felt reports of aftershocks and triggered events, respectively.
These are arranged chronologically and include all the reports found by the present authors
in newspapers and other historical documents. These catalogs are intended to be used in
conjunction with, but not to replace, Townley and Allen (1939) or Lawson (1908). Most
earthquake reports listed in Townley and Allen (1939) and Lawson (1908) were not
included in our catalogs; they were listed in our catalogs only for a few selected earthquakes
and only when those reports contained information not found in the newspapers, diaries,
and other historical documents. A list of all newspapers and historical documents searched
is presented in Table 3, and a list of latitude-longitude coordinates for all locations in

Tables 1 and 2 is given in Table 4.
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Tables 5 through 15 are lists of felt reports for eight of the largest aftershocks and
three of the largest triggered events. This is mostly the same information presented in
Tables 1 and 2, but the reports are grouped geographically (in alphabetical order by county,
for each event) rather than chronologically; this format facilitates the assignment of Modified
Merecalli intensity (MMI) values for each location, as it allows the reader to readily determine
which reports are the most reliable. Maps showing the distribution of intensities assigned
in Tables 5 through 15 are presented in Figures 2 through 12, respectively.

As mentioned above, before assigning intensities, we attempted to assess the
credibility of each report, and to identify reports that were unreliable. Sometimes, reports
published far away from a point of observation (hereinafter, “distant reports”) contradicted
reports published in the same city as the observation (hereinafter, “local reports”). A prime
example of this comes in the reports from Ashland and Grants Pass, Oregon, for the 23 Apr
1906 aftershock (see Table 9). We can never be sure why the contradictions exist, but we
infer that in the process of communicating the information from the initial point of
observation to the ultimate point of publication—whether that communication occurred by
telegraph, telephone, or word of mouth—there were abundant opportunities for
exaggeration. Additionally, some distant reports may have been based largely or entirely on
unfounded rumors. In contrast, if a report was published in the same city as the
observation, there is a lesser likelihood for exaggeration. For these reasons, when distant
reports contradicted local reports, the local reports were normally considered to be more
reliable. Also, there were cases in which distant newspapers reported that an event was
felt in a given city, but no local newspapers indicated that it was felt there; in some of these
cases, the distant reports were judged to be unreliable. For reports judged to be unreliable,
an explanation of our concerns is ordinarily included with the entry in the table.

This report is intended to be the data archive for a companion paper (Meltzner and
Wald, 2003) analyzing the aftershocks and triggered events of the 1906 earthquake. For
analysis of these events and a discussion of the aftershock and triggered event sequence,

please refer to that paper.
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TABLE 1: Catalog of Aftershock Reports following from the Great 18 April 1906 California Earthquake

Date Felt

Time Felt
(PST)

Location Felt
(City)

Location Felt IUnreliable?

(County)

Not Felt?

Source

Relevant Citations and other Notes

week of evening Ashland Jackson Co. Medford Mail, “Ashland experienced a slight earthquake shock one evening last
15-Apr-06 (?) (Oregon) 20 Apr 1906; p.2,c. 4 week.”
(NOT AN
AFTERSHOCK?)
17-Apr-06 22:00 Roseburg Douglas Co. Morning Oregonian (Portland),| “ROSEBURG, Or., April 18.—(Special.)—Distinct vibrations of
(Oregon) 19 Apr 1906; p.2, c. 5-7 an earthquake were first felt in this place last night about 10
(NOT AN o’clock. The vibrations seemed to go from southwest to northeast.
AFTERSHOCK) The second earthquake was felt this morning a little after 5
o’clock....”
The validity of this report is questionable, as it was not reported in
either the Roseburg Twice A Week Review or the Umpqua Valley
News, both of which were published semi-weekly in Roseburg, OR.
18-Apr-06 ~ 03:00 Grass Valley Nevada Daily Morning Union “Some claim to have felt a distinct shock at about 3 o’clock in the
(Grass Valley & Nevada City),| morning but there were comparatively few who felt such a shock
(NOT AN 19 Apr 1906; p. 8, c. 6 if it did occur.”
AFTERSHOCK)

The mainshock time was 5:12 A.M. (PST), 18 April 1906. Felt reports of the mainshock are not included in this list.

(many events

18-Apr-06  [following the Eureka Humboldt Humboldt Standard, “[The mainshock] was followed, after a short interval by another
mainshock 18 Apr 1906; p.1,c. 1 tremor which ... was not heavy enough to do any damage, while
(two events) the third shock, following at a longer interval, was scarcely
perceptible. The last two shocks, in fact, seemed like a gentle
readjustment of the earth, as though the first shock had seriously
displaced it and it was ‘shaking itself back into place.”
18-Apr-06 morning Eureka Humboldt Humboldt Times, “[The mainshock] was followed by a less severe shock and
19 Apr 1906; p.1,c. 1 during the noon hour the last one.” The two aftershocks were
described as “less violent motions” than the mainshock.
18-Apr-06 morning Ukiah Mendocino Ukiah Republican Press, “One of the heaviest earthquakes in the history of the town was
(several 20 Apr 1906; p.1,c. 1 felt here at 5:15.... There were two distinct shocks and the
events) vibrations seemed to be from north to south. Three or four other
light shocks were felt during the morning but the latter ones did
no damage.”
18-Apr-06 within 15 Sausalito Marin Sausalito News, “ ... Within fifteen minutes after the first shock [the mainshock]
min. after the 21 Apr 1906; p. 1, c. 3-4 two slight shocks were felt, and had a tendency to increase the
mainshock, alarm. During the day twelve or thirteen shocks followed....”
and later
during the
day
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TABLE 1: Catalog of Aftershock Reports following from the Great 18 April 1906 California Earthquake

Time Felt | Location Felt | Location Felt IUnreliable? T
Date Felt (PST) (City) (County) Not Felt? ' Source Relevant Citations and other Notes
18-Apr-06 06:15 San Francisco | San Francisco Oakland Tribune, “... At 6:15 a second sharp quake occurred, accentuating the
18 Apr 1906; p.7,c. 1 terror....”
18-Apr-06 06:24 Boulder Creek Santa Cruz Santa Cruz Morning Sentinel, | “Another shock, not so severe as the first, was felt ... completing
19 Apr 1906; p.1,c. 4 the previous work of destruction.”
18-Apr-06 06:25 Boulder Creek Santa Cruz San Jose Mercury and Herald | “Another shock, not so severe as the first, was felt ... completing
(combined issue), the previous work of destruction.”
19 Apr 1906; p.4,c. 1
18-Apr-06 06:27 Santa Clara Santa Clara San Jose Mercury and Herald | “minor shock”
(combined issue),
19 Apr 1906; p.4,c. 7
18-Apr-06 06:50 Santa Clara Santa Clara San Jose Mercury and Herald | “minor shock”
(combined issue),
19 Apr 1906; p.4,c.7
18-Apr-06 ~ 05:15 to Santa Cruz Santa Cruz Santa Cruz Morning Sentinel, | “... The worst shock lasted several minutes, ending at about 5:15
07:15 19 Apr 1906; p.2,¢. 3 A.M. Seven or eight minor shocks followed during the next
(many events couple of hours....”
18-Apr-06 08:00, Oakland Alameda Oakland Herald, [quoting Professor Charles Burkhalter of the Chabot
other times 18 Apr 1906; p. 3, c. 3-4 Observatory:] ““... We have had several lighter shocks since the
following the big quake ... there have been a dozen or so, of which the shock at 8
mainshock a. m. was of a magnitude which we would ordinarily consider a
(many events hard earthquake, and yet in comparison to the great temblor of
three hours earlier was scarcely noticed....”
18-Apr-06 08:14 Oakland Alameda Ouakland Herald, “ After the terrible shocks at 5:13 o’clock this morning
18 Apr 1906; p. 3, c. 3-4 Oaklanders hoped the earth would quit its terrible rockings, but
again, three hours later, or at 8:14 o’clock another tremblor came.
“It was mild in form, continuing for scarcely more than a second,
but was enough of a reminder of the horrors of three hours before
to cause great uneasiness.”
18-Apr-06 08:14 Sacramento Sacramento Sacramento Bee, “A second shock occurred at 8:14 o’clock. It was but a slight
18 Apr 1906; p.1,c. 5 tremor, and lasted but a second. It was so slight, in fact, that it
was felt by but few people.”
18-Apr-06 08:15 San Francisco | San Francisco Sacramento Bee, “SAN FRANCISCO, April 18, 8:15 a. m.—There has been another
18 Apr 1906; p. 1, c. 2-3 shock which intensifies the panic. People have started to rush
into the streets, but the shock was of short duration and the alarm
subsided.”
18-Apr-06 08:30, Martinez Contra Costa Contra Costa Gazette, “At 8:30 o’clock yesterday morning there was another shock and
other times 21 Apr 1906; p.1,¢c. 3 during the day there were several others, but none serious enough
during the to do damage.”
(sglx?e};al Although the newspaper was issued on 21 Apr, this article was
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TABLE 1: Catalog of Aftershock Reports following from the Great 18 April 1906 California Earthquake

Time Felt | Location Felt Location Felt IUnreliable? O
Date Felt (PST) (City) (County) Not Felt? | Source Relevant Citations and other Notes
events) clearly written on 19 Apr, as it refers to the mainshock as having
occurred “yesterday.”
18-Apr-06 ~ 10:00 Santa Clara Santa Clara San Jose Mercury and Herald | “minor shock”
(combined issue),
19 Apr 1906; p.4,c.7
18-Apr-06 10:00 Willits Mendocino Ukiah Republican Press, A hotel in Willits which was damaged during the mainshock “did
20 Apr 1906; p. 5, c. 4 not fall until there was another shock at ten o’clock....”
18-Apr-06 ~10:12 Mendocino Mendocino Mendocino Beacon, “The next shock did not come until about five hours [after the
21 Apr 1906; p.1, c.1-2 mainshock] and it was very light.”
18-Apr-06 12:29 Eureka Humboldt Humboldt Standard, “... another quick but quite violent earthquake shock was felt in
18 Apr 1906; p.1,c.7 the shape of what was described as two short tremors. It was
strong enough to cause people to run out of their houses and look
about. Of course, they could see nothing.”
18-Apr-06 during the Eureka Humboldt Humboldt Times, “[The mainshock] was followed by a less severe shock and
noon hour 19 Apr 1906; p.1,c. 1 during the noon hour the last one.” The two aftershocks were
described as “less violent motions” than the mainshock.
18-Apr-06 ~ 14:00 Agnew Santa Clara San Jose Mercury and Herald | “The State Hospital for the Insane at Agnews lies in a mass of
(combined issue), ruins.... The second shock that occurred about 2 o’clock terrified
19 Apr 1906; p. 4, c. 4-5 the rescuing parties and part of the walls of the Administration
Building that remained standing fell to the ground with a crash.”
See Table 5.
18-Apr-06 14:07 (?) Santa Clara Santa Clara San Jose Mercury and Herald | “minor shock”
(combined issue), ) . . . L .
19 Apr 1906; p. 4, c.7 The minute of the time listed in the article is not completely legible.
18-Apr-06 14:20 Southampton San Francisco Lawson (1908), “Vertical throw north-south tremor 20s. before; no noise.”
Shoa vol. 1, p. 413 Duration 5 seconds.
See Table 5.
18-Apr-06 14:20 Stockton San Joaquin Lawson (1908), “Very light.”
vol. 1, p. 413
See Table 5.
18-Apr-06 14:22 Mare Island Solano Lawson (1908), “Slight.” Duration 1-2 seconds.
1.1, p. 41
vol.1, p.413 See Table 5.
18-Apr-06 14:22 (?) Santa Clara Santa Clara San Jose Mercury and Herald | “minor shock”
(combined issue), . . . . L .
19 Apr 1906; p. 4, c.7 The minute of the time listed in the article is not completely legible.
See Table 5.
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TABLE 1: Catalog of Aftershock Reports following from the Great 18 April 1906 California Earthquake

Location Felt IUnreliable?

Time Felt | Location Felt e g
Date Felt (PST) (City) (County) Not Felt? ' Source Relevant Citations and other Notes
18-Apr-06 14:23:10 | Mount Hamilton| Santa Clara Lawson (1908), Lawson (1908) estimates Rossi-Forel intensity II
vol. 1, p. 413
See Table 5.
18-Apr-06 14:24 San Francisco San Francisco Lawson (1908), “Very light.”
vol. I, p. 413
See Table 5.
18-Apr-06 14:24:37 Berkeley Alameda Lawson (1908), Ewing seismograph recording
1.1, p. 413
vol-Lp See Table 5.
18-Apr-06 14:25 San Francisco San Francisco Lawson (1908), Duration 4 seconds. Lawson (1908) estimates Rossi-Forel
vol. 1, p. 413 intensity III
See Table 5.
18-Apr-06 14:25 Alameda Alameda Lawson (1908), felt
(Alameda Pier) vol. I, p. 413 See Table 5.
18-Apr-06 14:25 Modesto Stanislaus Modesto Daily Evening News, | “... another distinct shock of earthquake was felt in Modesto,
18 Apr 1906; p.1,c. 4 being especially noticeable in the downtown business blocks....”
See Table 5.
18-Apr-06 14:25 Los Gatos Santa Clara Lawson (1908), felt
vol. I, p. 413 See Table 5.
18-Apr-06 14:25 Salinas Monterey San Luis Obispo Tribune, “Salinas April 18:—.... There were three distinct shocks here this
20 Apr 1906; p.1,c. 4 morning followed by 3 more at 2:25 o’clock this afternoon....”
See Table 5.
18-Apr-06 14:25 Salinas Monterey Lawson (1908), felt
vol. 1, p. 413 See Table 5.
18-Apr-06 14:27 Mare Island Solano Lawson (1908), “Slight.” Duration 1-2 seconds.
vol. 1, p. 413 See Table 5.
18-Apr-06 14:28 San Francisco San Francisco Lawson (1908), “Very light.”
vol. I, p. 413
See Table 5.
18-Apr-06 thl4:2'8/ Salinas Monterey Salinas Weekly Journal, Under the heading “From Thursday’s Daily Journal”:
(rzarf}f g‘r,gﬁis 21 Apr 1906; p. 3, ¢. 2-3 “.. During the day and until midnight slight shocks, to the number

of twenty or more, kept our people in a state of nervous suspense.
A frisky one at 2:28 sent people running pell mell into the streets.”

The daily version of the paper was printed in the morning, so the
events discussed above must have occurred on Wednesday. From
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TABLE 1: Catalog of Aftershock Reports following from the Great 18 April 1906 California Earthquake

Location Felt IUnreliable?

Time Felt | Location Felt T
Date Felt (PST) (City) (County) Not Felt? ' Source Relevant Citations and other Notes
the context, 2:28 is inferred to be in the afternoon.
See Table 5.
18-Apr-06 14:28:36 | Mount Hamilton| Santa Clara Lawson (1908), Lawson (1908) estimates Rossi-Forel intensity III
vol. 1, p. 413
See Table 5.
18-Apr-06 14:28:50 Berkeley Alameda Lawson (1908), See Table 5.
vol. 1, p. 413
18-Apr-06 14:29 Sacramento Sacramento Lawson (1908), “Very light.”
vol. 1, p. 413
See Table 5.
18—AKr-06 to | justbefore | Boulder Creek Santa Cruz IMountain Echo (Boulder Creek)) “There have been numerous light shocks of earthquake every day
21-Apr-06 14:30 on 21 Apr 1906; p. 3, c. 1 since Wednesday and on Wednesday afternoon there were two
18 Apr, quite heavy shocks just before half past two o’clock.”
other times
(many events See Table 5.
18-Apr-06 14:30 Antioch Contra Costa Lawson (1908), felt
vol-1,p. 413 See Table 5.
18-Apr-06 14:30 4 n}ﬂﬁs south.of Santa Cruz Lawson (1908), “Slight.”
Wrig (’;lzgtatlon vol-1, p. 413 The locality given in Lawson (1908) is “4 miles south of Wright's
4 miles south Station.” According to Durham (1998), Wright’s Station is an old
of Wrights) name for Wrights, a village in Santa Clara County, near the Santa
Cruz County line. Four miles south of this point would be in Santa
Cruz County.
See Table 5.
18-Apr-06 14:30 Scotts Valley Santa Cruz Lawson (1908), “Extra hard, stopt clock hanging on wall facing south, 20" pend.
vol. 1, p. 413 Stopt clock facing NW. by WNW., pend. about 5".” Lawson
(1908) estimates Rossi-Forel intensity IV.
See Table 5.
18-Apr-06 afternoon San Simeon San Luis Obispo Lawson (1908), “... at San Simeon ... the shock of the afternoon (of April 18) was
vol. I, p. 299 also noticed, which was not the case farther south....”
See Table 5.
18-Apr-06 18:00 Martinez Contra Costa Call-Chronicle—Examiner | “OAKLAND, April 18.—.... Another heavy shock was felt at

(San Francisco,
special combined issue),
19 Apr 1906; p.4, c.2-3

Martinez at 6 o’clock tonight, which still further wrecked the
already tottering buildings, and should there be any further
disturbance, many of them will collapse....”

A very similar article appeared in the Marin Journal of 19 Apr
1906, p. 1, c. 3.
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TABLE 1: Catalog of Aftershock Reports following from the Great 18 April 1906 California Earthquake

Location Felt IUnreliable?

Time Felt | Location Felt T
Date Felt (PST) (City) (County) Not Felt? ' Source Relevant Citations and other Notes
18-Apr-06 18:50 Santa Clara Santa Clara San Jose Mercury and Herald | “minor shock”
(combined issue),
19 Apr 1906; p.4,c. 7
18-Apr-06 19:00 Sacramento Sacramento Sacramento Union, “At 7 o’clock last evening another slight shock of earthquake
19 Apr 1906; p.9, c.7 was felt in this city.... The shock was perceptibly felt, but was
nothing as compared with that of the early morning.”
18-Apr-06 19:30 San Francisco San Francisco Sacramento Bee, “ .. [the] temblor was of such force as to drive men, women and
20 Apr 1906; p.5,¢c. 3 children in terror from the Ferry Building, and to make the street
shake under foot, as though it were about to open up. It did no
damage, however....”
18-Apr-06 22:55 Avila San Luis Obispo San Luis Obispo Tribune, “Avila, April 18:—At 10:55 tonight another heavy and distinct
(now Awvila Beach) 20 Apr 1906; p.1,c. 6 earthquake shock was felt. It was almost as heavy as the one this
morning.”
This aftershock was apparently only reported from Avila Beach,
which suggests that its location was near Avila Beach. It is worth
noting that Avila Beach is ~200 km SSE of San Juan Bautista, the
southern limit of the mainshock rupture. This distance is nearly
equal to half the rupture length away from the rupture itself.
18-Apr-06 various Santa Cruz Santa Cruz Santa Cruz Morning Sentinel, | “... The earthquakes in Santa Cruz Wednesday were heavy and
(many events 19 Apr 1906; p.2,c. 3 numerous, but they killed no one and only slightly hurt a few....”
18-Apr-06 during the Poi?lttgl{eyes Marin Lighthouse Lﬁ for Excerpts from the entry of 18 Apr 1906:
Li Point R Li
(fourd :x}/lents) 1ghtotse oint 18e };f;r 115590’(6 ouse “A heavy shock of earthquak [sic] occurred at about 5 AM this
morning ... four more light shocks during the day....”
18-Apr-06 during the Sausalito Marin Stockton Daily Evening Record,| “SAUSALITO, April 23.—After the great earthquake on
day 23 Apr 1906; p.5,c.2 Wednesday morning ten or twelve minor shocks were felt during
(many events the day....”
18-Apr-06 during the | Napa Redwoods Napa Napa Daily Journal, “During the day of April 18th there were several distinct shocks
day 7 mi NE of 28 Apr 1906; p.2,c.2 felt....”
(several Sonoma (?)] . . .
events) This was part of an article written by a regular correspondent,
dated “Napa Redwoods, April 27, 1906.”
18-Apr-06 at intervals St. Helena Napa St. Helena Star, “Slight shocks of earthquake were felt at intervals during

during the
day and night
(many events

20 Apr 1906; p. 3, c. 4

Wednesday and Wednesday night....”

18-Apr-06 and
19-Apr-06

at intervals

San Francisco

(many events

San Francisco

Sacramento Bee,
20 Apr 1906; p.5, c.2-3

“... There were earthquakes at intervals during the day and night,
Wednesday and Thursday....”
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TABLE 1: Catalog of Aftershock Reports following from the Great 18 April 1906 California Earthquake

Location Felt IUnreliable?

Time Felt | Location Felt T
Date Felt (PST) (City) (County) Not Felt? ' Source Relevant Citations and other Notes
18-Apr-06 to night of Santa Cruz Santa Cruz Salinas Daily Index, “... During last night and today up to 2 o’clock seventy minor
19-Apr-06 18 Apr to 19 Apr 1906; p.3,c.5 shocks have occurred and the people are very uneasy.”
14:00 19 Apr
(many events
18—A£r-06 to |17:00 18 Apr Salinas Monterey San Luis Obispo Tribune, “Salinas, April 19:—Sixty-two distinct shocks have been counted
19-Apr-06 to 24 Apr 1906; p. 3, c. 1-2 here between 5 o’clock yesterday afternoon and 6 o’clock this
18:00 19 Apr evening. They are slight....
(many events Santa Cruz Santa Cruz “}I\ieports from Santa Cruz are that 71 shocks were counted
there.”
19-Apr-06 (early) Berkeley Alameda Visalia Daily Times, “The following letter was received by Mrs. Ben M. Maddox
morning 21 Apr 1906; p.5,¢. 3 today from her son who is a student at the State University at
Berkeley:
“BERKELEY, Cal., April 19th....
“Just as I was about to go to sleep this morning there was another
earthquake that shook down a few chimneys, and after that I
thought I never would go to sleep. There were twenty-five
different shocks yesterday up to midm'?ht and you can imagine
how nervous every one is. I have not felt any today and hope
they are all over....”
19-Apr-06 11:00 Point Arena Mendocino Lighthouse Log for Excerpt from the entry of 19 Apr 1906:
Lighthouse Point Arena Lighthouse, eors .
19 Apr 1906 Slight shock 11 a.m.
19-Apr-06 14:25 (?) Salinas Monterey Salinas Weekly Journal, Under the heading “From Friday’s Daily Journal”:
21 Apr 1906; p.2,c. 4 " .

There were several slight shocks of earthquake felt here
yesterday, several of which were sharp enough to send people
rushing pell-mell into the streets. The quakes at 2:25, 2:37 and
6:02 were quite strong, especially the last. Tremors of very slight
force were continually occurring and kept people’s nerves on
edge.”

From the context it is inferred that these quakes took place in the
afternoon, although they may have taken place in the early morning.
19-Apr-06 14:37 (?) Salinas Monterey Salinas Weekly Journal, Under the heading “From Friday’s Daily Journal”:

21 Apr 1906; p.2,c. 4

“There were several slight shocks of earthquake felt here
yesterday, several of which were sharp enough to send people
rushing pell-mell into the streets. The quakes at 2:25, 2:37 and
6:02 were quite strong, especially the last. Tremors of very slight
fcélrce were continually occurring and kept people’s nerves on
edge.”

From the context it is inferred that these quakes took place in the
afternoon, although they may have taken place in the early morning.

Page 17




TABLE 1: Catalog of Aftershock Reports following from the Great 18 April 1906 California Earthquake

Location Felt IUnreliable?

Time Felt | Location Felt T
Date Felt (PST) (City) (County) Not Felt? ' Source Relevant Citations and other Notes
19-Apr-06  [shortly after Salinas Monterey Fresno Morning Republican, | “SANTA BARBARA, April 19.—A special telephone message to
15:00 20 Apr 1906; p. 10, c. 1 the Morning Press from Salinas states that that town suffered
(several from two distinct shocks shortly after 3 o’clock this afternoon.
events) As the message was coming over the wire, still another shock was
felt in the city. Although today’s earthquakes have done very
little damage in Salinas, the inhabitants are reatéy disturbed and
fear a repetition of Wednesday’s disaster, which did damage to
property.”
19-Apr-06 18:02 (?) Salinas Monterey Salinas Weekly Journal, Under the heading “From Friday’s Daily Journal”:
21 Apr 1906; p. 2, c. 4 " .

There were several slight shocks of earthquake felt here
yesterday, several of which were sharp enough to send people
rushing pell-mell into the streets. The quakes at 2:25, 2:37 and
6:02 were quite strong, especially the last. Tremors of very slight
force were continually occurring and kept people’s nerves on
edge.”

From the context it is inferred that these quakes took place in the
afternoon, although they may have taken place in the early morning.
19-Apr-06 during the Hollister San Benito Salinas Daily Index, “A dispatch from Hollister this afternoon was to the effect that ...
day 19 Apr 1906; p.3,c. 6 several slight shocks had been felt there during today.”
(several
events)
19-Apr-06 evening Willits Mendocino Ukiah Republican Press, “Willits, 4 p m—.... The earthquakes commenced again last
20 Apr 1906 “Extra” edition; | evening and two light shocks were felt....”
p-lc2 See the note following the report from this newspaper of the event
at “a few minutes bey%re 16:00” on 20 Apr.
19-Apr-06 night Willits Mendocino Humboldt Times, “WILLITS, April 20.—Two light shocks were felt at this place
(or early 21 Apr 1906; p. 1, last night....”
morning of box under headline
20-Apr-06)
20-Apr-06 ~ 00:30 Ferndale Humboldt Humboldt Standard, “... slight.... No damage was done, but much nervousness was felt.”
21 Apr 1906; p. 4, c. 4
The last sentence was a general statement about all the earthquakes
felt early that morning in Ferndale.
20-Apr-06 00:45 Burnt Ranch Trinity Humboldt Standard, “... another quake shook us up and that event was harder than
27 Apr 1906; p.6,c.2 that of Wednesday [April 18], but in other sections people say it
was not so hard.”
20-Apr-06 01:45 Willits Mendocino Ukiah Republican Press, “Willits, 4 p m—.... At quarter of two this morning a heavy shock
20 Apr 1906 “Extra” edition; | was felt....”
p-lc2 See the note following the report from this newspaper of the event
at “a few minutes bef%re 16:00” on 20 Apr.
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Location Felt IUnreliable?

(two events)

(San Francisco, CA),
20 Apr 1906 (pp. 8-13)

Time Felt | Location Felt O
Date Felt (PST) (City) (County) Not Felt? ' Source Relevant Citations and other Notes
20-Apr-06 02:00 Blocksburg Humboldt Humboldt Standard, “a shock at 2 a.m.”
26 Apr 1906; p. 6, c. 1
20-Apr-06 ~ 03:00 Ferndale Humboldt Humboldt Standard, “... slight ... two [shocks] at about 3 o’clock.... No damage was
21 Apr 1906; p. 4, c. 4 done, but much nervousness was felt.”
The last sentence was a general statement about all the earthquakes
felt early that morning in Ferndale.
20-Apr-06 03:00 Eureka Humboldt Humboldt Times, “ At exactly three o’clock this morning occurred another
20 Apr 1906; p. 1, c. 6-7 earthquake, not so severe as the first one of Tuesday morning, but
sufficiently shocking to awaken a large number of people and
cause those who already had their eyes open to hike towards the
open. Itis likely that some few II’Jlanes of glass were broken and
other minor damage done, which will be discovered by the good
householders this morning. That people’s nerves are on edge
regarding earthquakes in general is evidenced by the fact that
when this tremor was felt, people began to appear on the streets
in abbreviated attire and were soon discussing this late reminder
of the recent catastrophe.”
The “first one” referred to is almost certainly the mainshock of
Wednesday morning, 18 Apr.
20-Apr-06 04:50 Napa Napa Napa Daily Journal, “slight shock”
3 May 1906; p.3, c. 4
20-Apr-06 04:50 St. Helena Napa St. Helena Star, “... There were two distinct but slight shocks at 4:50 o’clock this
20 Apr 1906; p. 3, c. 4 morning.”
18—AXr—O6 to 05:00 18 Apr] Watsonville Santa Cruz Evening Pajaronian “Up to 5 0’clock this morning, forty-eight hours after the big
20-Apr-06 to (Watsonville), earthquake, half a hundred smaller shakes and temblors have
05:00 20 Apr 20 Apr 1906; p.1,c.3 been felt in Watsonville. No damage has been done by the little
(many events fellows, except to the nerves of the frightened....”
20-Apr-06 ~ 05:15 Ferndale Humboldt Humboldt Standard, “... slight.... No damage was done, but much nervousness was felt.”
21 Apr 1906; p- 4, c. 4 The last sentence was a general statement about all the earthquakes
felt early that morning in Ferndale.
20-Apr-06 morning San Francisco San Francisco Diary of Charles Prinegar Excerpts from the entry of 20 Apr 1906:
(San Francisco, CA), P .
20 Apr 1906 (pp. 6-7) (This is Friday morning)....
“There was another earth-quake this morning that shook us up
some, but we were on the ground so no damage was done....”
20-Apr-06 afternoon San Francisco San Francisco Diary of Charles Prinegar Excerpts from the entry of 20 Apr 1906:

“(Friday P. M.)
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Time Felt
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Location Felt IUnreliable?

(County)

Not Felt?
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Relevant Citations and other Notes

“Just as I was writing the last sentence we had another light
shock that shook my false teeth loose....

“A great many people think that after the fire is all over that all
of tl%is land that San Francisco was built on will all go down in
the ocean again, for they say that it was an earth-quake that
raised this up out of the ocean and that it will all go back some
day. There goes another small one. They are getting smaller all
the time. I hope they will stop before some thing does happen. I
think that we}?‘lave ad enough experience for once....”

20-Apr-06

a few minuteq
before 16:00

Willits

Mendocino

unreliable

Ukiah Republican Press,
20 Apr 1906 “Extra” edition;
p-1,c2

“Willits, 4 p m—Willits is still suffering from earthquakes and
the building owned by Mrs N M Vincent on Main street ... has
just fallen as the result of a shock a few minutes ago. The
remainder The Irvine & Muir Cos store which was partially
demolished Wednesday morning has gone down as has also the
rear walls of the McElroy building....

“These buildings were all one story bricks and had been damaged
by former shocks. The earthquakes commenced again last evening
and two light shocks were felt. At quarter of two this morning a
heavy shock was felt and the one this afternoon completed the
damage. The one story wooden dwelling of C F Vincent was
thrown from its foundations and overturned.”

A note under the heading “An Explanation” on p. 4, c. 1-2 of the 27
Apr 1906 issue of the Ukiah Republican Press recants this report—
it is not clear what part of the report, if any, is true and accurate:

“In an extra issued from this office Friday evening ... there was a
misstatement in a communication from Willits which set forth that
another earthquake had occurred at Willits and destroyed some
of the buildings which had been injured in the first shocks....
[After the paper went to press,] word reached us that the message
was untrue....”

20-Apr-06

16:00

Willits

Mendocino

unreliable

Humboldt Times,
21 Apr 1906; p. 1,
box under headline

“WILLITS, April 20.—Two light shocks were felt at this place
last night and one at four this afternoon which was heavier and
demolished the Vincent building on Main Street.... Irving and
Muir Company’s store, which was damaged Wednesday morning,
was also ruined, as was a part of the McElroy block. The mud
springs at Jackson Valley were turned into miniature geysers and
are spouting several feet in the air.”

See the note in the preceding entry, following the report published
in the Ukiah Republican Press for this event. As the two articles
are similar, and as the article in the Ukiah Republican Press was
later recanted, the accuracy of all the statements in this report (in
the Humboldt Times) should be called into question.
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Location Felt IUnreliable?

Time Felt | Location Felt e
Date Felt (PST) (City) (County) Not Felt? ' Source Relevant Citations and other Notes
20-Apr-06 during the Salinas Monterey Not Felt Salinas Daily Index, “There were no earthquakes today....”
day, before 20 Apr 1906; p.3,c.5
the paper
went to press|
20-Apr-06 evening Santa Maria | Santa Barbara Santa Maria Times, “Several reported that there was another earthquake shock in
21 Apr 1906; p. 1, c. 5- this city last evening....”
This aftershock was apparently only reported from Santa Maria,
which suggests that its location was near Santa Maria . It is worth
noting that Santa Maria is ~230 km SSE of San Juan Bautista, the
southern limit of the mainshock rupture. This distance is slz?htly
more than half the rupture length away from the rupture itself.
20-Apr-06 20:30 Watsonville Santa Cruz Salinas Daily Index, “F. A. Kilburn, general manager of the Ford & Sanborn Company,
21 Apr 1906; p.3,c.3 was over from Watsonville this morning. He says that at 8:30
o’clock last evening the most severe shock, excepting the one of
Wednesday morning, was felt. No great damage was done, but the
Salinas Monterey residents were greatly alarmed and ran out of their homes. The
shock was also felt here, but nothing like as severe as at
Watsonville.”
21-Apr-06 03:00 Napa Napa Napa Daily Journal, “slight shock”
3 May 1906; p.3,c. 4
22-Apr-06 |[shortly after| Santa Cruz Santa Cruz Santa Cruz Surf, “The shock shortlﬁ/ after 11 yesterday sort of dismissed the
: 23 Apr 1906; p. 6, c. 4 Congregational Church congregation. The large church creaked
and trembled, the congregation arose, and then the pastor thought
best to dismiss the people.”
22-Apr-06 11:10, Santa Cruz Santa Cruz Santa Cruz Morning Sentinel, | “Light shocks of earthquake on Sunday, the one at 11:10 A. M.
other times 24 Apr 1906; p.7,¢.2 nearly emptying the slightly attended churches. Some of the ladies
(many events of the Con%re ational Church started to run out, but were
counseled by the pastor to remain where they were. The
congregation was dismissed at once.”
22-Apr-06 ~12:00 (?) | San Francisco | San Francisco Diary of Charles Prinegar | Excerpts from the entry of 22 Apr 1906:
(San Francisco, CA), Y L. .
22 Apr 1906 (pp. 41-60) ... This is Sunday morning....
“Tt is almost twelve oclock [noon]....
“Another quake came just now that was longer than any one that
has come since the first one....”
22-Apr-06 15:00 Napa Napa Napa Daily Journal, “slight shock”

3 May 1906; p. 3, c. 4
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Date Felt (PST) (City) (County) Not Felt? ' Source Relevant Citations and other Notes
22-Apr-06 15:10 San Francisco | San Francisco Sacramento Bee, “... there have been intermittent earthquakes. One of these
23 Apr 1906; p. 10, c. 3-4 occurred at 3:10 yesterday (Sunday) afternoon and a dozen
people have told me of the terror in which it threw the people,
especially those people who had stayed by their houses.
“Frank Griffen was standing on Union Street, between Pierce and
Scott, yesterday afternoon when the shock occurred. He said it
was quite a severe one and caused people to run in panic from
their homes....”
22-Apr-06 ~ 16:00 Berkeley Alameda Berkeley Daily Gazette, “There was a slight earthquake shock Sunday afternoon at about
23 Apr 1906; p.1,c. 4 four o’clock and another at midnight. Neither of the tremblors did
any damage.”
22-Apr-06 ~ 16:00 Oakland Alameda Sacramento Bee, “About 4 o’clock yesterday afternoon messages came to The Bee
23 Apr 1906; p.3,¢. 3 from Oakland to the effect that a distinct earthquake had been felt
there about that hour and that considerable alarm had been
caused. The chief OIEerator in the Sunset Telephone office said the
girls under her stuck to their posts though quite frightened.
”InvestiC%ation discloses, however, that no damage was done in
Oakland, and the alarm felt there yesterday in the Sunset office
and elsewhere was no doubt more due to the memory of the
Wednesday morning shock than anything else.”
22-Apr-06 ~ 16:00 Oakland Alameda The Searchlight (Redding), | “STOCKTON, Aﬁ)ril 23—8 a. m.—.... Reports from Oakland say
24 Apr 1906; p.1, c.1-2 that a slight earthquake was felt there yesterday afternoon about
Stockton San Joaquin 4 o’clock.
“Several persons in Stockton declare that they felt the earthquake
here, too, yesterday afternoon at about 4:00, but it is to be noted
that they did not report their observations until after the news
came from Oakland that shocks had been felt in that city.”
22-Apr-06 afternoon San Francisco San Francisco The Searchlight (Redding), “SAN FRANCISCO, April 23.—10 a. m.—There is absolutely no
24 Apr 1906; p. 1, c.1-2 truth in the report that a second earthquake had caused further
damage. A slight tremor was felt yesterday afternoon. It did no
harm.”
22-Apr-06 23:10 Hollister San Benito Salinas Daily Index, “HOLLISTER, April 26.—.... Miss Annie Berg ... died Sunday
27 Apr 1906; p.4,c.2 night immediately after the earthquake at 11:10....”
22-Apr-06 23:30 Point Arena Mendocino Lighthouse Log for Excerpt from the entry of 22 Apr 1906:
Lighthouse Point Arena Lighthouse, " 20 .. .
22 Apr 1906 At 11** p.m. slight jar in tower.

Although the timing is a little off, this is inferred to be the event of
the early morning of 23 Apr. Even if it is not the same event as the
earthquake felt across much of northern California on 23 Apr, this
entry in the lighthouse log still provides some constraints: if the
lighthouse keeper would bother to note a “slight” earthquake in his

Page 22




TABLE 1: Catalog of Aftershock Reports following from the Great 18 April 1906 California Earthquake

Date Felt

Time Felt
(PST)

Location Felt
(City)

Location Felt IUnreliable?

(County)

Not Felt?

Source

Relevant Citations and other Notes

log, but he did not note a different earthquake about two hours later,
the later earthquake (i.e., the event felt across much of northern
California) must not have been stro;;g enough to wake him. If that is
the case, the later event probably did not have an intensity (MMI)
greater than IV.

See Table 9.

22-Apr-06

during the
day and night
(many events

Santa Cruz

Santa Cruz

Santa Cruz Morning Sentinel,
24 Apr 1906; p. 1, c. 3-5

“There were six shakes felt in this section Sunday, up to 6 P. M.,
and about as many more during the night, but none were hard
enough to cause much alarm.”

22-Apr-06

night

Siskiyou

Yreka Journal,

25 Apr 1906; p. 3, c. 4

“... All that occurred in any part of Siskiyou last week, was a
slight jar, which stopped a few clocks and made a slight vibration
of insignificant force. Clocks stopped at the first shock in San
Francisco on the 18th, and the other shock last Sunday night, the
22d, was lighter and did not even stop a clock anywhere....”

The event of Sunday night, 22 Apr, is inferred to be the event of the
early morning of 23 Apr.

See Table 9.

23-Apr-06

00:00

Berkeley

Alameda

Berkeley Daily Gazette,
23 Apr 1906; p.1,c. 4

“There was a slight earthquake shock Sunday afternoon at about
four o’clock and another at midnight. Neither of the tremblors did
any damage.”

23-Apr-06

00:48

Trinidad Head

Humboldt

Lawson (1908),
vol. I, p. 416

“East-west tremor 5 s. before, short and heavy; clock stopt

12" 48™ a. m., facing east; sound like thunder, preceded and
continued during shock; same throughout, no change.” Duration
8 seconds.

See Table 9.

23-Apr-06

~ 00:50

Red Bluff

Medford

Seattle

Tehama

Jackson Co.
(Oregon)

King Co.
(Washington)

unreliable

unreliable

Daily People’s Cause

(Red Bluff),

23 Apr 1906; p.1,c.2

“Another shock of earthquake was felt in Red Bluff at about ten

minutes to one this Monday morning, although the shock was not

so severe as the one of last Wednesday morning. Only a few

geople felt it as most people were sleepin% soundly at that hour.
everal clocks about town were stopped by the shock.

“ A report was current here today that Medford, Oregon, and
Seattle had suffered by the shock, but this report was not
confirmed.”

The statement about Medford suffering appears to be exagfemted
in comparison with reports [rom papers near Medford, and there
are no reliable reports which suggest that this earthquake was felt
in Seattle.

See Table 9.
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Date Felt (PST) (City) (County) Not Felt? ' Source Relevant Citations and other Notes
23-Apr-06 00:55 |Cape Mendocino Humboldt Lighthouse Log }{01‘ Excerpt from the entry of 23 Apr 1906:

Cape Megdzc};r;olg(l)% thouse, “shock of earthquake 0:55 a.m. and started stopped clock in
tower woke up everybode [sic] and rushing out of hous [sic] but
no damage was done the shock traveled from South to North.”
See Table 9.

23-Apr-06 00:55 |Cape Mendocino Humboldt Lawson (1908), “Vertical. Southwest-northeast. Direction NE. increasing
vol. 1, p. 416 intensity. Clock stopt. Pend. 22", facing SW. No sound.”
Duration 6 seconds.
See Table 9.
23-Apr-06 01:00 Orick Humboldt Arcata Union, “Orick. / April 23, 1906. / This vicinity was visited by an

28 Apr 1906; p.8,c. 3 earthquake Wednesday morning [18 Apr] at 5:20 a. m. This
morning at 1 o’clock there was another fully as heavy as the first
and at half past five another, fully as heavy as any preceding. All
the damage done was to break a few panes of glass.”

Lawson (1908) indicates Rossi-Forel Intensity V-VI at Orick for the
mainshock. It is not clear which of the earthquakes mentioned were
responsible for breaking the panes of glass.
See Table 9.

23-Apr-06 01:00 Blocksburg Humboldt Humboldt Standard, “a double sharp shake with distinct rumblings”

26 Apr 1906; p.6,c. 1

See Table 9.
23-Apr-06 ~ 01:00 New River Trinity Humboldt Times, “another heavy shock”
28 Apr 1906; p. 6, c.2 See Table .
23-Apr-06 ~ 01:00 Burnt Ranch Trinity Blue Lake Advocate, “... we were treated to three more temblors about 1 o’clock a.m.

5 May 1906; p.2,c.2 No damage was done in this locality; in fact there has been no
danger done in Trinity county, that your correspondent has heard
of so far.”

See Table 9.
23-Apr-06 01:00 Kennett Shasta The Searchlight (Redding), | “The earthquake at 1 o’clock Monday morning was felt by
25 Apr 1906; p.3,c. 3 everybody working on night shift in the smelter.”
See Table 9.
23-Apr-06 01:00 Fort Jones Siskiyou Farmer and Miner (Fort Jones), | “Another slight earthquake was felt in Fort Jones.... It was feared

25 Apr 1906; p.3,c.2 that more damage might be done around the [San Francisco] bay
but the fears were groundless.”
See Table 9.
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TABLE 1: Catalog of Aftershock Reports following from the Great 18 April 1906 California Earthquake

Date Felt

23-Apr-06

Time Felt
(PST)

~ 01:00

Location Felt
(City)

Yreka

Location Felt IUnreliable?

(County)

Siskiyou

Not Felt?

Source

Siskiyou News,

26 Apr 1906; p.2,c.5

Relevant Citations and other Notes

“There was an earthquake Monday morning about 1 o’clock
which was felt by many in Yreka, and telegraph reports state that
it was felt from Portland to Sacramento. It was very light and did
no damage anywhere, but in the highly wrought state of the
people the wildest rumors of damage and destruction were started
and for a time found credence. Sam Luttrel was driving from Fort
Jones with a load of Yreka passengers. He met a man about three
miles out of Yreka driving to Fort Jones who told him that the
earthquake had been very severe in Yreka, cracking the Masonic
building from top to bottom and doing other material damage. But
the quake was hardly perceptible in Yreka and cracked nothing
more substantial than some individual’s excitable imagination.”

See Table 9.

23-Apr-06

01:00

Grants Pass

Josephine Co.
(Oregon)

Roseburg Twice A Week

Review,

23 Apr 1906; p. 3, c. 4

“GRANTS Pass, Or., April 23—A slight earthquake was felt here
and in neighboring towns.... No damage.”

See Table 9.

23-Apr-06

01:00

Grants Pass

Crescent City

Sisson
(now Mt. Shasta)

Portland

Josephine Co.
(Oregon)

Del Norte

Siskiyou

Multnomah Co.
(Oregon)

unreliable

unreliable

unreliable

Not Felt
(?)

Oregon Daily Journal

(Portland),

23 Apr 1906; p.9, c. 6

Under the title “Southern Oregon Towns Shaken by Quakes”:

“Grants Pass, Or., April 23.—Severe earthquake shocks occurred
here at 1 o’clock this morning. The tremor continued for about 20
seconds, rattling windows and doors and stopping clocks. People
were awakened, many going out into the streets. At the Hotel
Josephine nearly all the guests awoke and came down into the
lobb?l. It was feared for a while that serious damage would
result.

“Telephone reports from Crescent City, California, state that that
place was severely shaken last night, as was Sisson and other
northern California towns.”

This newspaper was published in Portland, OR. The headline of
this article (see above), taken together with the absence of any report
of felt earthquakes in Portland on this date, suggests that this
aftershock was NOT felt in Portland or northern Oregon.

See Table 9.

23-Apr-06

~ 01:00

Quincy

La Porte

Plumas

Plumas

Plumas National-Bulletin,
23 Apr 1906; p.1,c. 5

“Several of our citizens emphatically declare that there was a
pronounced earthquake shock last night at about 1 a. m. Rumors
to the same effect come over the telephone line from the La Porte
way, but we are unable to secure telephone communication with
lower country points to confirm or deny the rumor....”

See Table 9.
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TABLE 1: Catalog of Aftershock Reports following from the Great 18 April 1906 California Earthquake

Date Felt

23-Apr-06 (?)

Time Felt
(PST)

shortly after
01:00

Location Felt
(City)

Georgetown

Location Felt IUnreliable?

(County)

El Dorado

Not Felt?

Source

Georgetown Gazette,
4 May 1906; p.3,c. 1

Relevant Citations and other Notes

“An earthquake shock was felt here shortly after one o’clock
Monday morning. No damage done.”

Although the article implies that the “Monday morning” to which
it refers was the Monday of that week, i.e., 30 Apr, it is also possible
that it was the previous Monday, 23 Apr. The lack of corroborating
reports from nearby localities for 30 Apr, and the existence of a felt
report from Grass Valley (to the north) for an event at about 01:15
on the morning of 23 Apr, suggest that this is the 23 Apr event.

See Table 9.

23-Apr-06

01:06

Weaverville

Trinity

Weekly Trinity Journal,
27 Apr 1906; p.2,c. 1

“...there was another earthquake shock but not so severe as the
one of the 18th inst. It was strong enough, however to rouse
apprehensions as to damage elsewhere. Fortunately these fears
proved unfounded. While the shock was general no damage was
suffered in the State beyond the toppling of a few chimneys.”

See Table 9.

23-Apr-06

01:08

Weaverville

Trinity

The Searchlight (Redding),
24 Apr 1906; p.2,c.2-3

“Slight shocks of earthquake were felt.... The duration of the
temblor was only a few seconds—perhaps six or eight. But few
{:)eople were awakened by it. The earthquake was very much
ighter than that of last Wednesday morning, according to the
reports of those who observed both.”

Lawson (1908) indicates Rossi-Forel Intensity V-VI at Weaverville
for the mainshock.

See Table 9.

23-Apr-06

01:08

Stockton

San Joaquin

unreliable

The Searchlight (Redding),
24 Apr 1906; p.1,c. 1-2

“For a period of perhaps six seconds the earth quivered slightly....
Only people of nervous, restless temperament were awakened by
the tremor.”

This report is not corroborated in any of the Stockton papers.
See Table 9.

23-Apr-06

01:09

Sacramento

Sacramento

unreliable

The Searchlight (Redding),
24 Apr 1906; p. 1, c. 1-3

“a slight tremor of the earth”
This report is not corroborated in any of the Sacramento papers.
See Table 9.

23-Apr-06

01:10

Eureka

Humboldt

Humboldt Standard,
23 Apr 1906; p. 5, c. 5-6

“Ever since the disastrous quake at 5:11 a. m. Wednesday [April
18], there have been innumerable shocks of more or less severity
at intervals but none approaching the severity of the first. One
o[f] the heaviest of these occurred at 1:10 o’clock this morning
and caused considerable consternation among the people owing
to the length of time that the vibrations continued. In fact the
period was fully as long as that of the first shake of Wednesday.
However, besides rattling things about considerably, spilling
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TABLE 1: Catalog of Aftershock Reports following from the Great 18 April 1906 California Earthquake

Date Felt

Time Felt
(PST)

Location Felt
(City)

between Alton
and Fortuna (?)

Hydesville

Ferndale

Location Felt IUnreliable?

(County)

Humboldt

Humboldt

Humboldt

Not Felt?

Source

Relevant Citations and other Notes

Tiquids from open dishes, and stopping clocks, as far as learned

there was no serious damage done about the city. The only
exciting incident appears to have been the breaking of a live
electric wire in front of the Daly Bros. store at Fourth and F
streets. This did no damage however.

“One effect of the earthquake shock of early this morning was to

cause a slide to come in on the Scotia road, which prevented the

train from coming in from there with the overland mail this

}rflorning and delayed the arrival of the train from Alton about one
our.”

What was called the Scotia road probably ran from Fortuna to the
south, through Scotia. Because the slide blocked the trains from
both Scotia and Alton, the slide must have occurred north of Alton,
which is between Scotia and Fortuna. Hence the slide most likely
occurred between Alton and Fortuna. For several hundred meters
north of Alton, the road and railroad tracks run along the base of an
escarpment, and this seems to be the most likely location of the slide.

“The telthone wire was working spasmodically as far as
Hydesville, and from there it was learned that no damage was
done by this morning’s earthquake.

“Telephonic communication with Ferndale was partially
restored late this forenoon, when it was learned that the shock
this morning did little or no damage there. A few more bricks
were knocked out of the walls of the Russ, Early & Williams
wrecked brick store, a few movable articles about town were
disturbed, and that was about all.”

See Table 9.

23-Apr-06

01:10

Eureka

Ferndale

Arcata

Crescent City

Humboldt

Humboldt

Humboldt
Del Norte

unreliable

Humboldt Times,

24 Apr 1906; p. 8, c. 4

“As compared with the shock of last Wednesday morning, the
quakes felt here yesterday morning did little or no damage. A
window pane here and tﬁere which had been cracked from the big
temblor fell out, a few bricks which had become loosened on a
number of chimneys about town tumbled down, putting the fear of
the Almighty in the hearts of many, and the houses generally were
shaken up, sufficiently to awaken the populace. There were many
who remained awake the remainder of the night and few of the
more timid who sought the streets.

“The shock was felt at Ferndale, but comparatively no damage
was done. In fact it was felt by all the valley towns about the
same as in Eureka.

“As nearly as can be learned the recent shake extended farther
north than did the other, and it is reported that Arcata and the
towns in the northern part of the county felt the thrill, and that
Crescent City and Grants Pass got it stronger than ever before.
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TABLE 1: Catalog of Aftershock Reports following from the Great 18 April 1906 California Earthquake

Date Felt

Time Felt
(PST)

Location Felt

(City)

Portland

Yreka
Redding

Location Felt IUnreliable?

(County)

(Oregon)

Multnomah Co.
(Oregon)

Siskiyou
Shasta

Not Felt?

unreliable

unreliable

unreliable

Source

Relevant Citations and other Notes

Grants Pass Josephine Co. unreliable Even Portland is reported as getting shaken up, in the same

manner as Eureka was Wednesday morning, perhaps not so
seriously.

“The shock was felt at Yreka more severely than the Wednesday
qlw;llake at that place. At Reddin%it lasted eight seconds, and a few
chimneys tumbled down, and there was a shirttail brigade.

“Locally [in Eureka] there were two shocks. The first was at
1:10 a. m. , with vibrations from south to north and lasting 14
seconds. The second was exactly at 6:07 a. m., with vibrations
from southwest to northeast, and lasting four seconds.”

From this article alone, it is not clear which of the two events were
characterized by the effects described in the first two paragraphs,
and which of the two events were felt as described in the locations
mentioned in paragraphs three and four. From other reports,
however, it appears that the 01:10 shock was much the stronger,
and it is consequently inferred that the first four paragraphs of the
above article refer to the 01:10 shock and not the 06:07 shock.

The Portland report is not corroborated by Portland newspapers
and to some extent discredits the reports from Arcata, northern
Humboldt County, Crescent City, Grants Pass, Yreka, and Redding.

See Table 9.

23-Apr-06

01:10

Redding

Shasta

The Searchlight (Redding),
24 Apr 1906; p.1,c. 1-2

“Two distinct shocks of earthquake shook up Redding at 1:10
o’clock Monday morning. The second shock, which was much the
sharper, came about ten seconds after the first. The total duration
of the seismic disturbance is variously estimated at from ten to
twenty seconds.

“Guests in the Lorenz, Golden Eagle and Temple hotels were
alarmed and a few came down into the office or out into the street,
dressed only in their night clothing. The electric clock in the
Temple Hotel stopé)ed at 1:10 a. m. No other electric clocks in
town were affected.

“The quake awakened people throughout Redding, but hundreds
and hundreds of sleepers were not disturbed at all and first
learned of the earthquake when they arose for the day.

“As compared with the shake-up of last Wednesday morning, the
earthquake of yesterday morning is described by some as being
sharper, while others insist that it was not so sﬁarp. Perhaps the
happy mean is about the correct estimate and Monday’s quiver
was only a duplicate of that of last Wednesday.

“H. Bemis, who sleeps in the Gem Lodging-house, says he was
awakened by a jerking motion of his bed. The jerking ceased
momentarily, but for a few seconds—perhaps eight or ten—the
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TABLE 1: Catalog of Aftershock Reports following from the Great 18 April 1906 California Earthquake

Date Felt

Time Felt
(PST)

Location Felt
(City)

Location Felt IUnreliable?

(County)

Not Felt?

Source

Relevant Citations and other Notes

bed continued to tremble a little, and then came the last and final

jerking, much sharper than the shake-up that had awakened him.
With that the event was over. During the earthquake he could
hear a tapping on the windows, Eerhaps caused by the rattling of
the panes. An open door somewhere in the house swung on its
hinges, grinding out a noise something like ‘hee-haw, hee-haw!"”

See Table 9.

23-Apr-06

01:10

Redding

Chico

Shasta

Butte

Chico Semi-Weekly Record,
24 Apr 1906; p.1,c. 6

“REDDING, April 23.—At 1:10 this morning a very distinct
shock of earthquake was felt here. It lasted about eight seconds
and there were two strong pulsations.

“The shock caused considerable alarm, particularly among the
guests in the various hotels. They were nervous, however,

ecause of the San Francisco horror, and to this fact was due
their fright, more than to the severity of the earthquake....

“(The shock was felt by several in Chico, but was not of
sufficient severity to awaken more than a few in the town.)”

See Table 9.

23-Apr-06

01:10

Yreka

Siskiyou

The Searchlight (Redding),
24 Apr 1906; p. 2, c. 34

“YREKA, April 23—8 a. m.—Two distinct shocks of earthquake
were experienced here.... The second shock, coming five or six
seconds after the first, was the most severe. Opinions differ as to
whether the disturbance this morning was greater than that of
last Wednesday morning. People are nervous on the subject of
earthquakes and are disposed, naturally, to exaggerate
impressions formed.

“Mrs. Charles Cady insists that she was almost thrown out of
bed by the earthquake....

“No damage whatever has been reported from any quarter of
Yreka.”

See Table 9.

23-Apr-06

01:10 (?)

Ashland

Grants Pass

Portland

Jackson Co.
(Oregon)

Josephine Co.
(Oregon)

Multnomah Co.

(Oregon)

unreliable

unreliable

unreliable

The Searchlight (Redding),
24 Apr 1906; p.1,c. 1-2

”Reﬁorts reachinﬁ Redding early Mondzg morning said that the
earthquake was heavy in Ashland and Grants Pass, heavier in
the latter city, where chimneys were thrown down.

“An alarming report from Portland, coming no one knew how,
was that the city was in flames, the fire having followed the
earthquake. This report was soon denied, emphatically, in a
dispatch received about 9 o’clock from Ashland.

“No damage was done in Ashland and what was done in Grants
Pass is hardly worth mentioning.”

This article was appended to another article which described the
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TABLE 1: Catalog of Aftershock Reports following from the Great 18 April 1906 California Earthquake

Location Felt IUnreliable?

Time Felt | Location Felt T
Date Felt (PST) (City) (County) Not Felt? ' Source Relevant Citations and other Notes
earthquake effects elsewhere and which give the time as 01:10.
See Table 9.
23-Apr-06 01:10 Ashland Jackson Co. Ashland Tidings, “Wild rumors flew along the wires this morning from the south of
(Oregon) 23 Apr 1906; p.3,c. 3 a reported disastrous earthquake throughout Oregon last night.
The TIDINGS was called up by phone from Redding to confirm a
Grants Pass Josephine Co. report that Ashland and Grants Pass had been damaged, but had
(Oregon) to deny knowledge of any disturbance here, although some people
reported a slight tremor at 1:10 o’clock this morning. Others,
Glendale Douglas Co. including the telegraph operators who were on duty all night
(Oregon) here, knew nothing of it. The Grants Pass telephone office
reported a slight tremor in that city and at Glendale and Merlin.
Merlin Josephine Co. Redding, on the south, felt a slight tremor, and there was more or
(Oregon) less seismic disturbance through California which disarranged
. the telegraph lines for an hour.”
Redding Shasta See Table 9.
23-Apr-06 (?) 01:10 Ashland Jackson Co. Valley Record (Ashland), “A slight shock of Earthquake was felt by some people in
(Oregon) 26 Apr 1906; p.7,c. 6 Ashland at 1:10 Tuesday morning, also at Sisson, Hornbrook and
_ o other points in Siskiyou....”
(now ?\/Ils;osr;lasta ) Siskiyou Tuesday would be 24 Apr; later in the same article, however, the
date is given as 23 Apr. [The remainder of this article is listed
H k iski chronologically in this catalog under 23 Apr, under (nearly)
ornbroo Siskiyou identical entries published in the Morning Oregonian (Portland).]
Because this source is internally inconsistent, and because the
01:10 time of the event matches the time of an event known to have
occurred on 23 Apr (but not on 24 Apr), the obvious inhference is
that the date stated above (“Tuesday”) is in error. It should state
the date as being Monday morning, 23 Apr.
See Table 9.
23-Apr-06 01:10 Eureka Humboldt Lawson (1908), “South-north. Stopt clocks.” Duration 14 seconds. Lawson
vol. I, p. 416 (1908) estimates Rossi-Forel intensity V-VI.
See Table 9.
23-Apr-06 01:11 Ferndale Humboldt Lawson (1908), “Severe shock.” Duration 10 seconds.
vol. 1, p. 416 See Table 9.
23-Apr-06 01:11 Grants Pass Josephine Co. unreliable |Morning Oregonian (Portland),| “GRANTS PASS, Or., April 23.—(Special.)—An earthquake
(Oregon) 23 Apr 1906; p.3,c. 1 shock which broke some windows and awoke sleeping citizens

was felt here at 1:11 this morning. The shock lasted between 15
and 20 seconds and was accompanied by a distinct rumbling
noise. The motion of the undulation was from east to west and
the oscillation was sufficient to set hanging lamps and pictures to
swaying.
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TABLE 1: Catalog of Aftershock Reports following from the Great 18 April 1906 California Earthquake

Date Felt

Time Felt
(PST)

Location Felt
(City)

Location Felt IUnreliable?

(County)

Not Felt?

Source

Relevant Citations and other Notes

“Mayor George Good states that the shock was felt all over his
house, which is a structure 75 feet in length and two stories high.
His children, who were asleep, were awakened and cried out in
alarm, and a relative who was sleeping in an adjoining room,
despite the fact that he is quite deaf, was aroused by the sway of
electric light fixtures attached to the bed.

“Within a few minutes after the shock frightened citizens began
calling up the local telephone exchange to ascertain the cause of
the commotion. The telephone manager had been raised by the
shock and was able to allay the fears of all, as practically no
damage had been done beyond the breaking of window gf;ss."

A very similar article appeared in the Valley Record (Ashland) of
26 Apr 1906, p. 7, c. 6.

See Table 9.

23-Apr-06

01:11

Glendale

Douglas Co.
(Oregon)

unreliable

Morning Oregonian (Portland),
23 Apr 1906; p.3, c. 1

“GLENDALE, Or., April 23.—(Special.)—A distinct shock of
earthquake was felt in this city at 11 minutes after 1 o’clock this
morning. The shock was apparently heavier than the one of April
18, causing buildings to rock and rattle.”

A very similar article appeared in the Valley Record (Ashland) of
26 Apr 1906, p. 7, c. 6.

Lawson (1908) indicates Rossi-Forel Intensity II-11I at Glendale,
Oregon for the mainshock.

See Table 9.

23-Apr-06

01:12

Red Bluff

Tehama

Red Bluff Daily News,
24 Apr 1906; p.1,c.2

“Light sleepers were awakened ... by a slight earth tremor which
stopped the clocks in the United States Weather Bureau, H. H.
Wiedenieck’s and G. C. Wilkin’s. The shock was felt as far north
as Grants’ Pass and as far South of here but no damage was done
before Mother Earth stopped trembling....”

See Table 9.

23-Apr-06

01:13

Grants Pass

Josephine Co.
(Oregon)

unreliable

Morning Oregonian (Portland),
24 Apr 1906; p.7,c.2

“GRANTS PASS, Or., April 23.—(Special.)—The heaviest shock
of earthquake ever experienced in Southern Oregon was felt in
this city at 1:13 A. M. last night. It made doors and windows
rattle and awakened many people. A shock not quite so heavy as
this was felt here on the morning and to the very minute of the big
earthquake that wrecked San Francisco and other California
towns.”

Lawson (1908) indicates Rossi-Forel Intensity 1I-III at Grants Pass,
Oregon for the mainshock.

See Table 9.
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TABLE 1: Catalog of Aftershock Reports following from the Great 18 April 1906 California Earthquake

Date Felt

23-Apr-06

Time Felt
(PST)

~ 01:14

Location Felt
(City)

Portland

Location Felt IUnreliable?
(County) Not Felt? '

Southern Oregon

Not Felt
(?)

Multnomah Co.
(Oregon)

Source

Morning Oregonian (Portland),
24 Apr 1906; p.7,c.2

Relevant Citations and other Notes

“WASHINGTON, [D.C.,] April 23.—(Special.)—The Southern
Oregon earthquake was recorded on the Government seismograph
in this city this morning, between 4:25 and 5 o’clock, Washington
time, three ho